The "version 2" dual-view sea surface temperature (SST) products currently available from the series of (Advanced) Along Track Scanning Radiometers, or (A)ATSRs, are found have small biases on regional scales (typically up to 0.3 K) and excellent error statistics in validation (~0.25 K or better). Long-term stability is at present poorly characterized. Work towards "version 3" SSTs is under way within a project called (A)RC: (A)ATSR Re-analysis for Climate. The main objectives are to reduce regional biases in retrieved sea surface temperature (SST) to less than 0.1 K for all global oceans while creating a very homogenous record with a stability (lack of drift in the observing system and analysis) of 0.05 K decade -1 , while maximizing the independence of the record from existing analyses of SST used in climate change research. If these stringent targets are achieved, this record will enable new (and significantly improved) estimates of surface temperature trends and variability of the quality required to advance questions of climate change attribution, climate sensitivity and historical reconstruction of surface temperature changes. The approach includes development of new, consistent estimators for SST for each of the ATSRs, and detailed analysis of overlap periods. Novel aspects of the approach include generation of multiple versions of the record using alternative channel sets and cloud detection techniques, to assess for the first time the effect of such choices. There will be extensive effort in quality control, validation and analysis of the impact on climate SST data sets.
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The need for "climate-quality" SSTs from satellite observations is clear. Both science and society need changes in global sea surface temperature (SST) over recent decades to be more robustly quantified, at global and regional scales. This paper describes a fiveyear project, started in 2006, to address this need, called (A)RC -(Advanced) along-track scanning radiometer Re-analysis for Climate. This highly collaborative project will lead to the "version 3" SST record from the (A)ATSR series covering 1991 to 2007 and beyond.
Creating a homogeneous SST record of "climate quality" is challenging but feasible using (A)ATSR data, and we present in this paper evidence to support this view. (A)ATSR data have several features that make them uniquely suitable. (1) (A)ATSRs are exceptionally well calibrated. The two-point calibration system is specified to drift less than 0.03 K over each sensor lifetime (1-sigma drift over ~5 years) [1, 2] . (2 A precise sixteen-year record of SST will be of use in analysing climate trends because the 1990s to the present are an important period of relatively rapid change. Global rates of change since 1991 have, on current estimates, a low (<1%) probability of arising in any given 15 year period by unforced decadal variability alone [3] . The sensitivity of climate to greenhouse gas forcing is a critical parameter in assessing the risks of future climate change, and more precise determination of recent trends will further efforts to quantify this parameter.
Furthermore, climate change research is a more multi-faceted activity than looking for trends in temperature data. (A)RC SSTs will also be used at the Hadley Centre to prescribe SSTs in contemporary simulations using atmospheric general circulation models, for climate model validation, to re-evaluate inter-annual ocean SST variability, and for assimilation into ocean-only and coupled model runs for decadal forecasting.
There will be many more applications in the wider oceanography and climate communities, some of which require a high degree of independence of other climate data, and of in situ SST in particular. Complete independence is, however, a chimaera: all cloud screening and retrieval schemes embody knowledge of the range of possible states of the surface and atmosphere that must ultimately be traceable back to in situ measurements, even if such knowledge is embodied indirectly (e.g., in the threshold set in a test for detecting cloud-affected radiances). We will maximize the degree of independence of the (A)RC SSTs from in situ temperatures used in climate data sets.
The (A)RC SSTs will be generated from a uniform archive of level 1b data (calibrated, geolocated top-ofatmosphere brightness temperature and reflectance) in "Envisat format", being created at the NERC Earth Observation Data Centre (NEODC). The input data volume is 60 TB and the processing chain, after quality checking and acquisition of auxiliary data, will involve: The operational cloud detection scheme is based on [4] , and is well developed. It is a thresholdbased scheme in which various tests for cloud are applied to channel brightness temperatures, brightness temperature differences, local standard deviation and larger-scale measures of coherence. An alternative scheme has recently been reported [5] in which the probability that a pixel is clear-sky is estimated much as any other parameter might be retrieved (see also section 4). Each scheme has particular strengths and weaknesses; the potential impact on the SST record of choosing one over the other is as yet unclear.
The availability of channels varies through the period, as summarized in Table 1 . Given the requirement for homogeneity of the new SST record, we could decide to use only the channels that are available throughout the time-series (11, 12 and 1.6 µm) -the "minimal channel set". However, the best result for any given observation usually comes from using all the information available -the "maximal channel set". For example, dual-view three-channel retrievals of SST usually outperform dual-view two-channel and singleview SSTs, when applied to night-time data. Since the consequences are unpredictable and since we wish to evaluate the magnitude of systematic uncertainty (or at least, systematic influence) from such decisions, we will process four streams to SST: using the minimal and maximal channel sets and both cloud detection schemes. The spread of differences between the SST records is informative about the sensitivity of the outcome to such choices. One stream will be identified as preferred and will go forward to full validation, assessment and distribution. 
OVERVIEW OF APPROACH
The paper in this proceedings by Old and Merchant discusses cloud screening issues in (A)RC in more depth, with potential further developments raised in the paper by Mackie and Merchant, also in this proceedings.
The "version 2" threshold-based cloud screening is effective at detecting clouds (it has a good detection rate), although there are problems with false detection (the false alarm rate is high, see Figure 1 , for example). These problems are mainly associated with large-scale tests. The Bayesian approach to cloud screening should in principle have a number of advantages. Numerical weather prediction fields and fast forward modelling are used to predict clear-sky brightness temperatures and their expected range, which is a more direct embodiment of prior information. The small scale spatial coherence test in the Bayesian formulation responds to the prevailing noise equivalent differential temperature (which varies from sensor to sensor, within missions, and with scene temperature) as well as the expected small scale variability in the ocean surface temperature as modulated by the intervening atmosphere. These considerations should make the alternative cloud screening more discriminating than fixed-threshold techniques. The actual benefit is still being assessed, but validation tests on other sensors show promise (Old and Merchant, these proceedings).
The basis of (A)RC SST retrievals is forward modelling of satellite radiances (brightness temperatures). This is done using a line-by-line atmospheric gas transmittance model coupled to a discrete ordinates solver for the radiative transfer equation. For more details of the forward modelling for (A)RC, see the paper in these proceedings by Embury and Merchant.
CLOUD SCREENING

RETRIEVAL
The basic formalism for retrieval is to use a linear combination of brightness temperatures following methods in [6] . However, it is well understood that residual biases in retrievals done this way correspond to the joint effect of prior error and non-linearity error [7] . A non-linear step to correct the linear SSTs will therefore be applied.
Another issue for the retrieval definition is the significant biasing of SST that can arise from Saharan dust in the north tropical Atlantic, Mediterranean and Red seas. [8] have defined a Saharan dust index (SDI) for correction of aerosol related biases in SEVIRI (Fig  2.) . The ongoing development of a similar technique to the (A)ATSRs is described in the paper by Kong et al in these proceedings. An essential part of (A)RC is to represent the various errors that may be present in SSTs. Two objectives are to reduce regional biases to less than 0.1 K globally and to attain stability of the observing system of 0.05 K decade -1 or better, in order to support regional climate change research. The error model is the means of justifying that these targets have been obtained.
Errors arise from various sources including the radiometric noise in the sensor (e.g. Fig. 3 ). Radiometric noise is assumed to cause random error in retrieved SST, equal to the propagation of the noise through the retrieval equation.
Systematic errors relevant to the 0.1 K regional bias target are listed in Table 2 , in which the state of knowledge about solutions is also given. Importantly, systematic aspects in biases with respect to time can cause trend artefacts that undermine the observational stability requirement, even if the biases remain within the 0.1 K bias target throughout the record. The estimate of bounds on the trend artefacts is the most challenging part of the error model that needs to be developed. Choices of approach to processing may also have impacts on stability, such as choice of which channels to use in the face of changing availability (Table 1) and which cloud detection approach to use. The impact is at present unknown, and will be assessed by calculating "multiple streams" in which each combination of choices is processed. The differences between the "streams" are then informative about the impact of such choices. The (A)RC project will deliver a unique record of sea surface temperature during the 1990s and early years of the 21 st century -a period of relatively rapid climate change and of increasing societal concern about future climate. (A)RC SSTs will build on the success of the series of (A)ATSRs as stable and accurate sensors observing Earth's thermal radiation in wavelengths that allow determination of surface temperature. Existing (A)ATSR SSTs already have a deserved reputation for stability and precision; the (A)RC project has ambitious objectives of building on this heritage to create a record that will significantly advance climate research.
The objectives are ambitious, but there is reason to consider them feasible. In this article, we have summarized the approach being taken within (A)RC to obtain homogeneity and stability of the SST record and a comprehensive understanding of errors. We have also described the motivation for (A)RC and the requirements for (A)RC SSTs to contribute significantly to climate research. This context is, of course, crucial, since the ultimate criterion for success of the project is the degree to which it meets the need for more robust quantification of global and regional sea surface temperature over recent decades.
